The present study was carried out at the Experimental Farm of Sakha Agricultural Research Station,Sakha,Kafr ELSheikh Governorate and El-Sirw Agriculture Research Station, Dammietta Governorate, Egypt, during 2016 and 2017 growing seasons to study the inheritance of some growth traits, yield and its components under normal and saline soil conditions and to study the relationship between some growth characters and yield and its components by estimating correlation coefficient between studied characters.Results showed that location mean squares were found to be highly significant for all growth characters and yield and its attributes, indicating wide differences between the stress and non-stress conditions.Salinity condition has a negative effect on all studied traits for all genotypes compared with that of normal conditions.The interactions of genotypes,parents and crosses with locations (Sakha and El-Sirw) were detected to be highly significant for grain yield and its component except for harvest index, indicating that the genotypes behaved differently from non-stress to stress conditions.The parents Giza 178 and GZ9057 recorded the highest mean values of grain yield under normal and saline conditions as well as their combined data,while the parent Sakha106 gave the lowest mean value under the same conditions.Grain yield/plant was highly significant positively correlated with each of plant height, number of tillers/ plant, 1000-grain weight, panicle length, number of filled grains/panicle and harvest index.The results revealed that the studied genotypes were expected to similarly a broad spectrum of variability and confirmed the detected significant among these parents. Euclidean distance was ranged from 17.59 between (GZ6296 and Sakha 106) to 71.23, between (Giza 178 and Sakha 105) under stress conditions.
INTRODUCTION
Rice is the most important food crop in the world since it is the staple food for more than 50% of the world population. Rice is considered the most popular and important field crop in Egypt for several reasons: as a staple food after wheat for the Egyptian population,as a second exporting crop after cotton,as a land reclamation crop for improving the productivity of the saline soils widely spread in North Delta and coastal area, and finally it is a social crop in which all farmers family member could gain money during its growing season.Salinity is the most widespread and prevalent problem in the irrigated agriculture.Genetic improvement for salt tolerance in major crops has become an urgent task in dealing with salinity problems in agricultural production.In traditional plant breeding for salt tolerance,overall agronomic characters such as seedling growth, survival and grain yield are usually the main selection criteria.Unfortunately, very limited success has been achieved from the previous efforts in plant breeding selecting on these characters for salt tolerance (Flowers and Yeo, 1997) .The low success of breeding rice (Oryza sativa L.) for salt tolerance is at least partially,due to the low selection efficiency using overall agronomic traits, lack of effective evaluation methods for salt tolerance among genotypes, and the complexity of salinity tolerance phenotypes among genotypes. Differential salinity sensitivity at various growth stages is one of the factors affecting salt tolerance phenotypes. Generally, rice vegetative growth is moderately sensitive to salinity at young seedling stages and less sensitive at reproductive stages Yeo, 1981and Lutts el al., 1995) . Early reproductive stage and panicle initiation are the most salinity sensitive growth stages affecting the formation of yield components and grain yield. On the other hand, rice plant is more tolerant to salinity at germination stage as compared with other rice stages (Heenan et al., 1988) .The objectives of the present investigation are to study the inheritance of some growth characters,yield and its components under normal and saline soil conditions and to study the relationship between some growth characters and yield and its components by estimating correlation coefficient between the mentioned characters.
MATERIALS AND METHODS
The present study was carried out at the Experimental Farm of Sakha Agricultural Research Station,Kafrelsheikh and EL-Sriw Agricultural Research Station,Damietta, during 2016 and 2017 seasons. In 2016 growing season, grains from each of the parental genotypes (Table 1 ) was sown at a various planting dates in order to overcome the differences in time of heading,all possible parental combinations without reciprocal were made among the six genotypes producing 15 crosses. In 2017 season,30 days old seedling of the parents and their 15 F1 hybrids were individually transplanted in randomized complete block design with three replications, at two locations Sakha as a normal soil and El-Sirw as a saline soil. Each replicate consisted of three rows of each parent and F1 cross. The rows were five meters long with 20 cm between rows and comprised 25 hills each of a single plant/hill. All agronomic practices were done as recommended with rice crop during growing seasons of the study.The data were recorded on an individual plant basis for parents and F1 generation. Soil analysis: Four sites (from 1-4) were randomly chosen within El-Sirw Agricultural Research Station to represent the area under study.The chemical analysis was carried out using the soil extract 1:5 to estimate the soluble anions, cations and salinity level according to Black et al.(1965) .Some chemical characters of soil and water of the experimental site at Sakha and El-Sirw location in 2016 season are given in Table 2 .The following traits were measured i.e., number of days to heading (days),plant height (cm),flag leaf area (cm2)
,number of tillers per plant, number of panicles/plant, 1000-grain weight, panicle length, number of filled grains/panicle, spikelets fertility(%),grain yield/plant and harvest index(%) according to IRRI (1996) . Salinity tolerance index % (SI) for each character was calculated by the formula of Dwivedi et al. (1991) 
Estimates of phenotypic Correlation:
The relationship among the important characters under this study were assessed statistically through simple correlation as reported by Gomez and Gomez (1984) , using SPSS (Statistical Package for Social Sciences) version 10 for windows.The phenotypic correlation coefficients (rp) between all possible pairs of the characters were estimated by rising the combined data of the two environments by using the Gomez and Gomez (1984) .
Multivariate technique:
Multivariate technique was used to asses the similarities among varied genotypes to evaluate morphological parameters contributing the variation.Principal components analysis were used according to Hair et al. (1987) .This analysis was calculated from a matrix bases on correlation between the contributed traits from all genotypes. The principal components of the contributed traits were expressed as given value, latent roots, and manifested in principal component analysis was also plotted in a joint plot diagram.Hierarchical clustering procedure was carried out using word's minimum method, which minimize within group sum of squares a cross all partitions.The procedure used a method performing a disjoint cluster analysis in the basis of Eaclidean distances as out lined.The principal components (PC) associated with all genotypes were expressed as Eigen value and manifested Eigen vector for all the studied characters in each PC axis.Results from principal components analysis and cluster analysis were presented in graphical and dendrogram presentations.These computations were performed by using SPSS computer procedure.
RESULTS AND DISCUSSION

Growth characters: Variation and interaction:
Results indicated that location mean squares were found to be highly significant for all growth characters studied, indicating that over all wide differences between the stress and non-stress conditions table 3.Genotypes, parents and their F1 crosses variance were found to be highly significant for all growth characters studied in both locations and their combined data indicating that over all wide environments differences among these populations.Parent vs crosses mean squares,as an indications to average heterosis over all crosses,were found to be highly significant for all growth characters under investigation at the salinity level and their combined data. Also, this indicating that the average heterosis over all crosses of these traits was inconsistent from environment to the other.The interaction of genotypes, parents and crosses with locations (Sakha and El-Sirw) were detected to be significant and highly significant for growth traits studied except for plant height, indicating that the genotypes behaved differently from non-stress to stress conditions.The interaction of parent vs crosses with environments were highly significant for all studied traits.Such results indicated that the tested genotypes varied from each other, and ranked differently from location to another (normal to saline soil) *, ** significant and highly significant at 0.05 and 0.01 probability levels, respectively. N=normal soil (Sakha location), S=salinity soil (El-Sirw), comb= combined data.
Mean performance:
The mean performance of growth characters i.e.days to heading, plant height, flag leaf area and number of tillers / plant in both environments and their combined are presented in Table (4) .The results of number of days to heading suggested that dominant effect was variable and depends on the cross itself. Some crosses were tended towards the early parents, while the others were found to be closed to the late parents. However the two parents involved, indicating presence of partial or no dominance effect. For days to heading, the desirable mean values towards the earliness were obtained from parent GZ9057, the crosses (GZ9057 × GZ6296), (Giza178 × GZ 6296) and (GZ9057 × Giza178) ranged from 117 to 121 days under both environments and their combined data.The results in Table 4 indicated that salinity conditions had a negative effect on the days to heading, where it decreased under saline soil (El-Sirw) for all genotypes as compared with that normal soil (Sakha).Concerning plant height, the parents GZ9057 and GZ6296, the crosses (GZ9057 × Giza178), (GZ9057 × GZ6296) and (Giza178 × GZ6296) recorded the desirable mean values towards dwarfing for this trait at the two locations and their combined data.Highly significant reduction in plant height under stress condition in the most of rice genotypes studied. The differences in plant height among rice genotypes may be due to mainly genetic background of genotypes environmental effect and nature of soil. These results are in agreement with those reported by Purendu et al.(2004) . With respect to flag leaf area, the crosses (GZ9057 × Sakha 105) and (GZ6296 × Sakha 105) gave the highest values (56.45 and 52.60 cm2), respectively, while the parent Sakha 105 and the cross (GZ9057 × Giza178) recorded the lowest values (34.21 and 34.84 cm2) respectively, under normal soil. The rice genotype Giza 178, the crosses (GZ1368 × Giza 178) and (GZ9057 × GZ6296) gave the highest values of flag leaf area (25 and 25.76cm2) respectively, under saline soil.On the other hand, the crosses (GZ9057 × Sakha 106) and (GZ1368 × Sakha 106) gave the lowest values of flag leaf area (15.91 and 18.74 cm2), respectively under the same condition. On the other side, the parents Giza 178 and GZ9057 gave the highest values of flag leaf area (30.95 and 32.83 cm2) , respectively under combined analysis, while the crosses (GZ9057 × Sakha 105) and (GZ6296 × Sakha 105) recorded the highest values (39.26 and 37.14 cm2), respectively under the same condition. Generally, the flag leaf area reduced significantly when the rice genotypes grown under saline soil indicating that the adverse effect of salinity on the genotypes and their traits.For number of tillers/plant among parents, Giza 178 showed the highest mean value under normal and saline soil as well as their combined data (30, 26 and 28), respectively. While, Sakha 106 gave the lowest values for no. of tillers/plant under the same conditions, (21, 16 and 19), respectively. The crosses (GZ1368 × Giza 178) and (GZ9057 × GZ6296) showed the highest values under both environments and their combined data Table 4 .Whereas, the lowest mean values belonged to (GZ 9057 × Sakha 106) under normal and saline conditions and their combined data (27, 16 and 21), respectively.For the vegetative characters, the results related to salinity effects showed that flowering was delayed due to salinity effect as a result of slowed elongation of the panicle and supporting tissues Lafitte et al. (2004) . Vegetative stage under salinity is relation to timing of plant growth and developing. Also, plant height was affected by salt stress that caused plant dwarfness than normal condition (Kamoshita et al. 2008) . Salinity stress resulted in reduction of number of tillers / plant due to plant weakness growth. Flag leaf area is an important trait for photosynthesis and salinity stress reduces it and reflects on the photosynthesis processes. Results in Table 4 showed that most favorable combiners for vegetative characters under salinity stress were GZ9057, Giza 178 and GZ6296. Regarding to the behavior towards the salinity stress we expected that GZ9057 will be the worst parent under salinity condition but if we considered that GZ9057 has some of desirable vegetative traits such as days to heading, plant height and number of tillers per plant and these traits gave the superiority to be the first of the ranking and Giza 178 had the same pattern. Concerning, (GZ9057 × GZ6296) and (Giza 178 × GZ6296) were the most superior crosses for vegetative traits under salinity conditions. 
Yield and its component: Variation and interaction:
Results indicated that location mean squares were found to be highly significant for all yield and its component traits, indicating over all differences between the stress and non-stress conditions table5.Genotypes, parents and their F1 crosses mean squares were found to be highly significant for all grain yield and its components in both locations and their combined data indicating that over all wide differences among these population. Parent vs. crosses mean squares, as an indications to average heterosis over all crosses, were found to be highly significant also for all yield characters under investigation at the two environments and their combined data. This indicating that the average heterosis over all crosses of these traits was inconsistent from environment to the other. The interaction of genotypes, parents and crosses with locations (Sakha and El-Sirw) were detected to be highly significant for grain yield and its component studied traits except for harvest index, indicating that the genotypes behaved differently from non-stress to stress conditions. The interaction of parent vs crosses with environments was highly significant for all studied yield characters except for harvest index. Such results indicated that the tested genotypes varied from each other, and ranked differently from location to another (normal to saline soils). The current results are in agreement with the results of EL-Mowafy (2001), ELRefaee (2002) but Negm (2011) .foun that mean square values of parent vs crosses were insignificant for 1000-grain weight. *, ** significant and highly significant at 0.05 and 0.01probability levels, respectively. N=normal soil (Sakha location), S=salinity soil (ElSirw), comb= combined data.
Mean performance:
The mean performance of the yield and its components varied from combination to other table 6.The parent Giza 178 and GZ9057 recorded the highest mean values of yield and yield components under normal and saline conditions as well as their combined data, while the parent Sakha106 gave the lowest mean value of them under the same conditions. On the other hand, the crosses (GZ9057 × GZ6296), (GZ1368 × Giza178) , (GZ1368 × Sakha 105) and (Giza178 × Sakha 106) gave the highest mean values of number of panicles/plant under both environments and their combined under normal conditions all entries showed mean values higher than under saline soil for this trait. For 1000-grain weight (g) among parents GZ1368 and GZ6296 showed the highest mean value under normal and saline soil as well as their combined data. On the other side, Giza 178 gave the lowest values for 1000-grain weight (g) under the same conditions, which values were (22.50 , 20.67 and 21.58, respectively ), the crosses (GZ6269 × Sakha 106), (Sakha 105 × Sakha 106), (Giza178 × Sakha 106), (GZ9057 × GZ6296) and (GZ1368 × Sakha 106) showed the highest values under both environments and their combined data (Table 6 ).The lowest mean values belong to (GZ 1368× Giza178) under normal and saline conditions and their combined data (22.03 ,21.30 and 21.67, respectively ) .Regarding panicle length, among parents GZ 1368 and Giza 178 showed the highest mean value under normal and saline soil as well as their combined data.On contrary, Sakha 105 gave the lowest values for panicle length under the same conditions,which values were (21.50, 19.67 and 20.58, respectively) .The crosses (GZ6296 × Sakha 106), (GZ1368 × Giza 178), (GZ1368× GZ9057) and (GZ1368 × GZ6296) showed the highest mean values under both environments and their combined data Table 6 . The lowest mean values of (Giza 178 × Sakha 106) under normal and saline conditions and their combined data (25.44, 18.83 and 22.14 respectively).With respect to number of filled grains/panicle , Giza 178 showed the highest mean value under normal and saline soil as well as their combined data (153, 146 and 150, respectively).The crosses (GZ9057 × Giza 178), (GZ1368 × GZ6296), (GZ6296 × Sakha 106) and (GZ1368 × Giza 178) gave the highest values, while the parent Sakha 105 recorded the lowest mean values of filled grain/panicle(138,95 and 116 in normal, saline and combined data, respectively). While the cross (GZ9057 × Sakha 106) recorded the lowest values (93, 64 and 79 grains, respectively) under normal and saline soil as well as their combined. For spikelet fertility %, the desirable mean values were obtained from parents Sakha 106, Sakha 105 and GZ6296 and the crosses(GZ9057 × GZ6296), (GZ1368 × GZ6296) and (GZ9057 × Giza178) and ranged from 90.55% to 97.57 under both environments and their combined data. The results in Table ( 6) indicated that salinity conditions have negative effect on the spikelet fertility %, where it decreased under saline soil (El-Sirw) for all genotypes compared with normal soil. Sinha (198 Zayed et al. (2017) 6) .Under normal and soil salinity found that spikelets sterility was highly affected by soil salinity in all evaluated rice genotypes.Concerning harvest index, the parents Sakha 106 and Sakha 105 and the crosses (GZ6296 × Sakha 106), (Giza178 × GZ6296) and (GZ1368× GZ6296) recorded the desirable mean values for this trait at the two locations and their combined data. There was highly significant reduction in harvest index under stress conditions in the most of studied rice genotypes studied. For grain yield/plant, the desirable mean values were obtained from parents Giza 178 and GZ1368 and the crosses (GZ1368 × GZ6296), (Giza178 × GZ6296) and (GZ1368 × GZ9057), and ranged from 51 to 74 (g) under both environments and their combined data. Hassan (2003) and Zayed et al (2016) indicated that increasing salinity levels caused significantly reduction in spikelets sterility, panicle weight, 1000-grain weight and grain yield per plant.Regarding to salinity index%, the crosses GZ6296 x Sakha106, GZ1368 x Sakha106 and GZ9057 x Sakha106 gave the highest values (82, 77 and 74%, respectively) under normal soil at Sakha ,while the cross as Sakha105 x Sakha106 and GZ9057 x Giza 178 recorded the lowest values (41.33and 49.04%) of harvest index under the same condition. Zayed et al. (2017) reported that an average salinity can reduce rice grain yields, which was quite lower than current guidelines indicating that salinity affects rice yield at or above 3.0 dSm-1. Salinity had negative impacts on a number of yield components, including stand establishment, numbers of panicles and spikelets per plant. Khatun et al. (1995) studied the effects of salinity on the reproductive stage of rice genotypes also reported that salinity reduced the number of productive tillers, number of fertile florets panicle-1, grain weight and the grain yield. Effects on grain yield were more severe than on vegetative growth. There was genotypic variation in the response of these characters to salinity.Regarding to the behavior towards the salinity stress we expected that Giza 178 and Sakha 105 was the worst under salinity condition but if we considered that Giza 178 has some of desirable yield and its component traits such as number of panicles / plant, panicle length (cm) and no. of filled grains / panicle and those traits gave it the superiority to be in the first of the ranking, in the same trend Giza 178 was behaved.Concerning, (GZ6296 × Sakha 106) and (GZ1368 × GZ 6296) were the most superior crosses for grain yield and its components traits under salinity conditions In fact, for the previous two crosses that gave the highest mean values under salinity stress. 
Phenotypic correlation coefficients:
High yield at the salinity conditions has been attributed to the salinity tolerance nature of the genotypes association analysis reveals that the relationship between the various independent yield contributing characters with the dependent variable of interest, the grain yield. Also, yield improvement in salinity conditions is difficult without understanding the association of secondary and putative traits of salinity tolerance with grain yield. In the present study the association has been done to identify the nature of association among important yield contributing vegetative, yield and its component traits of salinity tolerance with grain yield in F1 generation of rice. Observation values were recorded on 16 yield contributing and salinity tolerance characters viz, days to heading, plant height, flag leaf area, number of tillers/plant, number of panicles/plant,1000-grain weight,panicle length,no. of filled grains/panicle, harvest index and grain yield /plant. Data in Table (7) showed that grain yield/plant was highly significant positive correlated with each of plant height, number of tillers/ plant, 1000-grain weight, panicle length, number of filled grains/panicle and harvest index. As for number of filled grains/panicle gave highly significant positive correlation coefficient with number of days to heading (days) (0.536) and number of tillers per plant (0.472). In the same time, grain yield had significant correlation with number of of panicles/plant (0.411).For panicle length, results showed that highly significant positive correlation coefficient between this trait and number of days to heading with value (0.532) and gave significant with plant height (0.724), flag leaf area (0.360).Flag leaf area is concerned, positive significant and highly significant correlation coefficient estimates were found between this trait and number of days to heading and plant height with values 0.397 and 0.438, respectively.For plant height only number of days to heading showed significant positive correlation coefficient with plant height with value (0.405).Similar findings were obtained by Negm,(2011) . Table 7 . Estimates of correlation coefficients between all studies traits under salinity stress conditions. 
7-Multivariate analysis and genetic divergence of rice genotypes under stress conditions:
Genetic divergence studies on rice have been revealed some interesting features of differentiation and adaptability. Such analysis can provide useful additional information, studying interrelationships of genotypes and giving graphical assessment of genetic variability. The present approach for studying genetic divergence in rice based on vegetative traits, yield and its components of the parents and F1 hybrids under salinity stress conditions. These information could be useful in identifying optimal breeding strategies for rice improvement.
A-Multivariate analysis:
Multivariate techniques which used principal components analysis were performed on sixteen agronomic traits to extract important component to obtain the initial factor solution using some values. These values could measure the explained variance associated with each factor and variable (Hair et al., 1987) .In an analysis with sixteen variable traits as well as sixteen axes were existed. However, only those traits which exhibited high multivariate variations were considered for stress conditions. The relative magnitude of the coefficient of each traits relating to the first five principal components from the component analysis can often provide an interpretation for each component axis Table 8 . The sign of the coefficient is irrelevant, and in fact arbitrary, though negatively correlated traits will generally have opposite sign on the given axis. Though clear guidelines do not exist to determine the significance of a trait coefficient, on role of thumb is to treat coefficient < 0.5 as having a large enough effect to be considered important (Hair et al., 1987) . Each trait was an important source of variation, at least, one principal component axis. Some traits may have greater importance in determining plant phenotypes than others (Brown,1991) .The principal components analysis Table  8 showed that panicle length (cm) , number of days to heading , grain yield per plant, and spikelets fertility (%).As most of these traits deal with yield and its components traits which correlated with yield. Thus, we have essentially a component, or an axis, dealing with yield traits (weight axis), and giving negative loading with axis.This trend was changed in the PC2 axis since earliness traits i.e. number of panicles/ plant, 1000-grain weight (g) and number of filled grains/ panicle. An inter-correlation is implied among traits with high coefficients on the same axis, all these traits had positive loading with axis. Similarly for PC3, number of tillers per plant followed by milling exhibited the largest coefficients on this axis with positive loadings.The rest PC axes deals with harvest index, PC4, and grain length, PC5 Table 8 . Zulqarnain et al (2013) reported that yield per plant by plant height and delay in heading time was a primary source of variation on the first PC axis with the largest coefficient. Span length had the largest coefficient in the second axis. However, Sinha and Mishra (2013) found that the most important traits were panicle length and 100 grain weight in the PC1, 50% heading (days) for PC2 and grain length (mm) for PC3.Each component score is a linear combination of the trait similar to an index,the maximal amount of variance is shown on the first PC and second maximal on the second PC, etc.Thus the two dimensional distance between genotypes might reflect a summary of differences based on all traits measured to the extent that the first two PC axes, are effective in capturing the combined variance of all traits (Hair et al.,1987) .Therefore, the first two PC axes were used for presentation of the six parents and 15 F1 hybrids as shown in Fig. 1 . It is clear that the first PC axis separated most F1 hybrids with some original parents. However PC2 axis separated most parental genotypes. In this connection Abdel-Salam et al. (2010) separated nine parents into 6 groups by using principal components analysis. 
b-Hierarchical clustering analysis:
This procedure, which using disjoint cluster analysis on the basis of Euclidean distance, provides visual idea about variability's presented in the studied rice genotypes, in addition to assuring the continued genetic improvement.
Diversity among parental genotypes:
The estimates of Euclidean dissimilarity coefficient between the six parental genotypes corresponding to the 15 possible comparisons are given in Table 9 . These estimated that treated as Chi-square values, showed that about 80 of values were significant. These results indicated that the studied genotypes were expected to similarly a broad spectrum of variability and confirmed the detected significant among these parents. Euclidean distance were ranged from 17.59 between (GZ6296 and Sakha 106) to 71.23, between (Giza 178 and Sakha 105) under stress conditions. In this regard, these results are in agreement with Chakravarthi and Naravaneni (2006) they reported low similarity coefficient between Japonica type and Indica type's genotypes, and Kanawapee et al. (2011) they reported relatively high level of similarity between closely related genotypes. Genetic divergence based on Euclidean distance between the six parental genotypes are presented in Fig. 2 . All genotypes clearly grouped into four major clusters. The first cluster represents Sakha 105, Sakha 106 and GZ6296 as salt sensitive cluster in most of the characters, but showed the GCA in the number of filled grains / panicles. On the other hand clusters 3 and 4 include the parents Giza178 and GZ9057. They were superior for plant height, number of panicles/plant, number of filled grains/panicles and spikelets fertility %. Cluster analysis provided with a complete view of the variation present among the six rice genotypes and it might be used for the plant breeders for the genetic improvement of rice under saline soil. El-Malky et al. (2007) reported that the ability of SSR makers to divide the genotypes into two groups, one included the Indica genotypes and the other included the Japonica genotypes. Also, Zeng et al., (2004) found that, all genotypes clearly grouped into two major branches in the dendrogram with less than 10% similarity based on Jaccard similarity index, one branch represented the subspecies Japonica rice and the other branch represented the subspecies Indica or the hybrids between Japonica rice and Indica rice. Machado et al.(2002) noticed that in order to obtain the best combination, choose parents which have greatest genetic divergence. However, not only the genetic divergence might be used to choose parents for crossing, but also the performance of parents and their F1,s. as well as GCA and SCA effects are more informative than performance El-Mansy 2014).It is interesting to note that crossing genotypes from genetically distant clustered populations may result in the expression of more heterosis in F1 generation and wider genetic variability in the selected on the basis of large inter cluster distance for isolating useful recombinants in the segregating generations under salinity stress conditions. Divergence between parental genotypes and their F1 progenies:
Based on relative dissimilarity among the genotypes the 21 rice genotypes (15 F1 hybrids and six parents) were grouped into eight major clusters as presented in Fig. 3 . The relative distribution of parental genotypes and their F1 heterozygous in dendrogram reflects a broad parallelism between divergence distance and principal component analysis as well as general and specific combining ability. Cluster 1 contained two F1
hybrids. Both of them between closely related parents and gave desirable significant values for spikelets fertility% traits, GZ9057 and Sakha 105 as a common parent with Giza 178 and Sakha 106 under stress conditions. Cluster 2 contained one F1 genotype having divergent distance with other genotypes and clusters. This genotype was the best hybrid for SCA effect for grain yield. The parents in this hybrid were distantly related parents. Most combinations which had good specific combining ability were having one or two parents of either good × good or good × poor general combiner for example, the cross combinations (Giza 178× GZ6296) surpassed all crosses for most earliness character. The crosses which included one good and one poor general combiners, could produce desirable transgressive sergeants if fixable gene complexes (additive) in good combiners and complementary epistatic effect in poor combiners acted in the same direction to maximize the desirable attributes. Cluster 3 consisted of three genotypes. Three of them were parental. The genotypes in such cluster were the best GCA for spikelets fertility% trait. In contrast cluster 4 contained two F1 hybrid. On the other hand, cluster 5 consisted of five genotypes (two F1 hybrids and three parents). Cluster 6 and cluster 7 contained one F1 genotype having divergent distance with other genotypes and cluster 8 consisted of six F1 hybrids. Agrama et al., (2007) studied association mapping of yield and its components in rice cultivars. Cluster Analysis grouped 92 accessions in eight clusters according to geographic region. Rashid et al. (2008) , Akter et al., (2009) , Seetharam et al., (2009) and Vanniarajan et al., (2012) .
Data in Table 10 showed that the largest intra cluster distance between clusters 2, 6 and 7 also cluster 1and cluster 3 and cluster 8closely related. The distribution pattern of the F1 heterozygous were more or less influenced by their parents as expected on the basic of close affinity between the parents and their F1 progenies.It is evident that crossing of distantly related parents may give hybrids which surpassed their parents in most trait and should produce higher variance in segregating generation rather than crossing between nearly related parents, which agree with AI-Akheder (2007) and EI-Mansy et al (2014) .Grouping of genotypes by multivariate methods in the study is of practical value for the rice breeder. Representative genotypes may be chosen from the particular groups for hybridization programs with other approved cultivars.This will aid in identification, selection and combining genotypes to obtain important characters in one line with a broad genetic base. 
